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[a] 

Column 2. Line 3 to Column 5. Line 13 
[0006] 

[Means for Achieving the Object(s)] 

The present invention relates to a pacloge for containing a sensor element, in 
which a plurality of metalized wiring layers are adhered on a section from an upper 
surface to a bottom surface through a longitudinal side surface of the rectangular 
insulating base, and a rectangular frame is attached to an outer periphery section on 
the upper surface of the rectangular insulating base with an adhesive material made of 
glass. The frame is attached to the upper surface of the insulating base so that a 
longitudinal side surface of the frame is placed in an inner side than the longitudinal 
side surface of the insulating base by at least 0.3 mm or more. 
[0007] 
[Example] 

Next, the present invention will be described in detail based on the 
accompanying drawings. FIGS. 1 and 2 show an example of a package for containing 
a sensor element of the present invention, and show an insulating base 1 having a 
rectangular shape and a frame 2 having a rectangular shape. 
[0008] The insulating base 1 is made of an electric insulating material, such as an 
aluminum oxide sintered body, a mullite sintered body, an aluminum nitride sintered 
body, and a silicon carbide sintered body. A placing section A, on which a sensor 
element 3 is placed and fixed, is provided on a center section on a top surface of the 
insulating base 1 . . The sensor element 3 is fixed on the placing section A with an 
adhesive material, such as glass and organic resin, interposed therebetween. 
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[0009] When, for example, the insulating base 1 is made of an aluminum oxide 
sintered body, the insulating base 1 is manufactured by filling a press die having a 
rectangular shape with raw material powder, such as alumina (AI2O3), silica (Si02), 

magnesia (MgO), and calcia (CaO), first and applying certain pressure on the press die 
to form a compact, and then firing the compact at a temperature of around ISOO'^C. 
[0010] When a warp in the top surface of the insulating base 1 is set at 80 pm or lower, 
even the sensor element 3, which is long and has a length of, for example, 15 mm or 
more, can be fixed horizontally on the top surface of the insulating base 1, and 
conversion from image information to an electric signal can be carried out correctly in 
the sensor element 3. Therefore, a warp in the top surface of the insulating base 1 is 
desirably set at 80 pm or lower. 

[001 1] In addition, a plurality of metalized wiring layers 4 are adhered to the insulating 
base 1 at a position from around the sensor element placing section A to a bottom 
surface through a side surface. Each electrode of the sensor element 3 is electrically 
connected to a section around the sensor element placing section A on the metalized 
wiring layers 4 through a bonding wire 5, and a bottom surface section of the insulating 
base 1 is connected to a wiring conductor of an external electric circuit substrate. 
[0012] The metalized wiring layer 4 is made of a metal material, such as tungsten, 
molybdenum-manganese, and silver-palladium, and is formed by printing and applying 
metal paste obtained by adding and mixing an appropriate organic solvent or a solvent 
with powder of the metal material at the section from around the sensor element placing 
section A of the insulating base 1 to the bottom surface by employing a thick film 
method, such as a screen printing method that is conventionally well-known, and 
burning the metal paste onto the insulating base 1 at a high temperature. 
[0013] When the metalized wiring layer 4 is formed by metal containing 70.0 to 90.0 
percent by weight of silver (Ag), 10.0 to 30.0 percent by weight of palladium (Pd), and 
1.0 to 5.0 percent by weight of bismuth (Bi), the metalized wiring layer 4 can be 
adhered to the insulating base 1 firmly, and a conduction resistance of the metalized 
wiring layer 4 can be set at a low value and oxidation resistance of the metalized wiring 
layer 4 can be made excellent. Also, even when thejframe^2js ad^^ to the top 
sujface of the insulatingjase 1 with an adhesive mate^^^^ of glass as described 

above, an oxide film is not formed on a front surface of the metalized wiring layer 4 due 
to melting heat of the glass, and the electric connection between the metalized wiring 



SUZUYE&SUZUYE 



Partial Translation of Reference 1 Page 3/6 

layer 4 and the bonding wire 5 and the connection between the metalized wiring layer 4 
and the wiring conductor of the external electric circuit substrate can be made 
extremely fimi. Accordingly, the metalized wiring layer 4 is desirably formed by metal 
containing 70.0 to 90.0 percent by weight of silver (Ag), 10.0 to 30.0 percent by weight 
of palladium (Pd), and 1 .0 to 5.0 percent by weight of bismuth (Bi). 
[0014] The frame 2 having a rectangular shape is also adhered to an outer periphery 
section on the top surface of the insulating base 1 with an adhesive material 6 made of 
glass, and the frame 2 has a shape of a frame enclosing the placing section A. on 
which the sensor element 3 Is placed and fixed, of the insulating base 1 . The frame 2 
forms space between an opening on a central section thereof and the top surface of the 
insulating base 1 for containing the sensor element 3 in the inside of the frame 2. 
[001 5] The frame 2 is made of an electric insulating material, such as an aluminum 
oxide sintered body, a mullite sintered body, an aluminum nitride sintered body, and a 
silicon carbide sintered body. The frame 2 is manufactured by a method similar to that 
of the insulating base 1 , that is, when the frame 2 is made of an aluminum oxide 
sintered body, the frame 2 is manufactured by forming raw material powder, such as 
alumina (AI2O3), silica (Si02). magnesia (MgO), and calcia (CaO). into a compact 

having a frame shape by a press molding method, and firing the compact at a 
temperature of around 1600X. 

[0016] In addition, as shown in FIG. 2, the frame 2 is adhered to the Insulating base 1 
in a manner that a longitudinal side surface of the frame 2 is allocated in an inner side 
than a longitudinal side surface of the insulating base 1 by a distance t of 0.3 mm or 
higher. In this manner, the frame 2 is adhered to the insulating base 1 somewhat 
inner than an outer periphery section of the insulating base 1 . As a result, when the 
frame 2 is adhered to the insulating base 1 with the adhesive material 6 made of glass, 
part of the glass that constitutes the adhesive material 6 does not flow out to the bottom 
surface of the insulating base 1 , and cover the metalized wiring layer 4 on the bottom 
surface section of the insulating base 1 . Accordingly, the metalized wiring layer 4 is 
constantly connected to the wiring conductor of the external electric circuit substrate 
firmly, and the sensor element 3 contained in the inside can be electrically connected to 
an external electric circuit reliably and firmly. 

[0017] When the distance t between the longitudinal side surface of the insulating \ 
base 1 and the longitudinal side surface of the frame 2 becomes shorter than 0.3 mm. I 
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tlie adhesive material 6 that adheres the insulating base 1 to the frame 2 flows out to 
the bottom surface of the insulating base 1, and the metalized wiring layer 4 cannot be 
connected firmly with the wiring conductor of the external electric circuit substrate. 
Therefore, the distance t between the longitudinal side surface of the insulating base 1 
and the longitudinal side surface of the frame 2 is desirably 0.3 mm or higher. 
[001 8] In addition, the adhesive material 6 that adheres the insulating base 1 to the 
frame 2 is made of glass, and suitably contains, for example, 50.0 to 70.0 percent by 
weight of lead oxide, 1.0 to 7.0 percent by weight of silicon oxide, 4.0 to 14.0 percent by 
weight of boron oxide, and 5.0 to 15.0 percent by weight of zinc oxide, added with 10.0 
to 30.0 percent by weight of zircon as a filler. 

[0019] The adhesive material 6 adheres the insulating substrate 1 to the frame 2 as 
described below. First, the adhesive material 6 is applied on the top surface of the 
insulating base 1 or the bottom surface of the frame 2 in advance, then the frame 2 is 
placed on the top surface of the insulating base 1 in a manner that the adhesive 
material 6 is sandwiched therebetween, and finally the adhesive material 6 is heated to 
a temperature of around 450''C so the adhesive material that is applied on the 
insulating base 1 or the frame 2 in advance is melted. In this case, since the 
longitudinal side surface of the frame 2 is in an inner side than the longitudinal side 
surface of the insulating base 1 by a predetermined distance, the adhesive material 6 
does not flow out to the bottom surface of the insulating base 1 , and a section of the 
metalized wiring layer 4 on the bottom surface of the insulating base 1 1s not covered by 
the glass of the adhesive material 6. Accordingly, the metalized wiring layer 4 can 
constantly be connected to the wiring conductor of the external electric circuit substrate 
firmly. 

[0020] Also, a translucent lid 7 is bonded to the top surface of the frame 2 adhered to 
the insulating base 1 with a sealing material made of resin and the like. In this manner, 
the sensor element 3 is contained in the inside in an airtight manner. 
[0021] The translucent lid 7 is made of a translucent material that can allow light to 
pass through, such as sapphire and glass, and has a function of allowing the sensor 
element 3 contained in the inside to be irradiated with external image information. 
[0022] When, for example, the translucent lid 7 is made of glass, the translucent lid 7 
is manufactured by melting and cooling down powder of a glass component, such as 
silicon oxide, aluminum oxide, calcium oxide, and barium oxide, and forming the 
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powder Into a flat plate shape. 

[0023] In addition, when the top surface of the frame 2 that is bonded to the 
translucent lid 7 is processed to be flat, and a warp of the top surface Is made 80 or 
lower, an amount of a sealing material B interposed between the frame 2 and the lid 7 
can be substantially uniform entirely at the time when the lid 7 made of the translucent 
material is bonded to the frame 2 with the sealing material B. As a result, strength of 
bonding between the frame 2 and the lid 7 is improved and airtight sealing in a package 
is made perfect. In this manner, the sensor element 3 contained in the inside can be 
operated normally and stably for a long period of time. 

[0024] Further, when the top suri'ace of the frame 2 that is bonded to the translucent 
lid 7 is processed to be flat, and a warp of the top surface is made 80 pm or lower, the 
translucent lid 7 is substantially parallel with a top surface of the sensor element 3 
contained in the inside when the lid 7 made of the translucent material is bonded with 
the frame 2 with the sealing material B. As a result, when the sensor element 3 is 
Irradiated with image information through the translucent lid 7, the image information is 
irradiated on the sensor element 3 in an original state without any distortion generated 
on the translucent lid 7, and the sensor element 3 can be allowed to convert the image 
information to a correct electric signal that corresponds to the image information. 
[0025] As described above, according to the package for containing the sensor 
element, the sensor element 3 is placed and fixed on the sensor element placing 
section A on the insulating base 1 with the adhesive material, and each electrode of the 
sensor element 3 is electrically connected to the metalized wiring layer 4 through the 
bonding wire 5. Then, the translucent lid 7 made of glass and the like is bonded to the 
top surface of the frame 2 with the sealing material B, such as resin, and the sensor 
element 3 is sealed in the inside of the package in an airtight manner. In this manner, 
a sensor device as an end product can be made. 

[0026] The present invention is not limited to the above example, and various change 
may be made within a range not deviating from the gist of the present invention. For 
example, metal, such as gold (Au) and platinum (Pt), may be adhered to a front surface 
of the metalized wiring layer 4. 
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(54) PACKAGE FOR RECEIVING SENSOR ELEMENT 

(57)Abstract: 

PURPOSE: To provide a package for receiving a sensor element 
in which the sensor element received inside is capable of 
electrically connecting accurately and firmly to an external 
electric circuit. 

CONSTITUTION: A rectangular insulating base 1 is formed by 
adhering a plurality of metallized wiring layers 4 from the upper 
plane thereof to the bottom plane through a long side face. A 
package for receiving a sensor element is so made as to fit a 
rectangular frame 2 thereinto through adhesives 6 composed of 
glasses in the outer periphery of the upper plane of the 
insulating base 1 . The frame 2 is fitted into the upper plane of 
the insulating base 1 so that the long side face of the frame 2 
may be set farther inner by at least 0.3mm or more than the long 
side face of the insulating base 1 . 
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